INTRODUCTION
The genus Compsopogon Montagne in Bory et Durieaux belongs to the family Compsopogonaceae, order Compsopogonales, class Florideophycidae. Monitoring of the Dyje/Thaya and Pulkau rivers began in 1959 in the frame of the Czech-Austrian Commission for Trans-boundary Waters. Monitoring of the Pulkau River occurred both upstream and downstream from a chemical factory in Pernhofen, Austria, which produces citric acid and discharges large amounts of organic and thermal pollution into this small, contaminated river. In the Pulkau River a tributary of the Dyje/Thaya River, the first occurrence of the red alga Compsopogon aeruginosus was documented in 2007. In autumn 2010 it appeared in less abundance also in the Dyje/Thaya River up to the mouth into the Nové Mlýny Reservoir (CR), approximately 20 km downstream from the confluence of the Pulkau and Dyje/Thaya rivers. The species was also found on September 24, 2012 in Skryjský Brook, a tributary of the Jihlava River, below a cooling water discharge from the Dukovany Nuclear Power Plant, Southern Moravia, Czech Republic. In the latest monograph on Rhodophyta by Eloranta and Kwandrans (2011) , the authors designated the alga from the Pulkau River as C. aeruginosus (J. Agardh) Kützing. The species of the genus are widely distributed throughout the world, but mainly in tropical and subtropical regions. Occasionally they extend into northern temperate regions in Europe, Asia, America, and Canada and into New Zealand (cf. Kylin 1956; Krishnamurthy 1962; Chapman & Cameron 1967 , Starmach 1977 Friedrich 1980; Sheath & Hymes 1980; Camburn et al. 1983; Nakamura & Chihara 1983; Necchi et al. 1990; Manny et al. 1991; Vis et al. 1992; Necchi et al. 1999; Rintoul et al. 1999; Sheath & Sherwood 2002; South & Skelton 2002; Ratha et al. 2007; Friedrich et al. 2010; Täuscher 2011 Täuscher , 2012 . Eloranta & Kwandrans (2011) introduced four species of this genus: C. chalybeus Kützing, C. aeruginosus (J. Agardh) Kützing, C. hookeri Montagne and C. coeruleus (Balbis ex C. Agardh) Montagne. However, these red algae in Europe have been commonly found in aquaria (cf. Lederer & Lhotský 2001) . Wagner (2008) found them growing epiphyticaly on Cladophora sp. in aquarium in the tropical center of the Zoo Krefeld, Germany, and also in water bodies affected by thermal effluents where they were attached on plant leaves and equipment. An important outdoor record of Compsopogon sp. in Germany comes from Täuscher (2012) , who found it in the Main River near the Staudinger power plant in Grosskrotzenburg am Main, Hessen, between km 58.85 and 63.25 in the period of May -September 2007. The river was classified as highly eutrophic and polluted, with Clconcentrations of 33-35 mg l -1 , conductivity 577-706 µS cm -1 , maximum water temperature of 24.3°C, and oxygen saturation ranging from 111 to 120%. According to biological characteristics, the stream is classified as poor to bad EQR class (ecological quality ratio). Krishnamurthy (1961) found Compsopogon in the Reddish Canal, near Manchester in Great Britain. Lederer & Lhotský (2001) presented that C. coeruleus in the Czech Republic had occurred only in aquaria.
MATERIALS AND METHODS

Monitoring of Compsopogon aeruginosus in the
Pulkau and Dyje/Thaya rivers covers the period between its first finding in June 2007 and November 2012. Localities were sampled 2 to 3 times during the year (cf. Žáková et al. 2010) .
Monitoring was performed in the Pulkau River from the effluent of the waste water from the Jungbunzlauer Citric Acid Factory in Pernhofen (48°71'95" N, 16°29'32" E; Loc.ID=2) to the mouth and down the Dyje/Thaya River to Drnholecmouth into the Nové Mlýny Reservoir (48°85'29" N, 16°49'02" E; Loc.ID=11), a distance of approximately 20 km (Fig. 1) .
Sampling sites are illustrated in Fig. 2 . The section of the Pulkau River with the first observation and permanent occurrence of C. aeruginosus, circa 500 m downstream from the waste water discharge of the s -1 , which had in the period of performed monitoring a russet colour caused by the molasses from the factory technology. The sediment was dominated by putrid clay with an aerobic surface, and stones showed reductions on the bottom side of approximately 75-100% in the lenitic zone. In the monitored localities both waterways are medium streams (Pulkau R.: streamorder 4 th ; Dyje/Thaya R.: streamorder 6 th ) in eastern lower mountainous areas of central Europe flowing through the ecoregions 9/Central Highlands and 11/Hungarian Lowlands.
Physical-chemical data for characterisation of sampling sites (Table 1) were provided by T.G. Masaryk Water Research Institute Praha, Branch Brno.
RESULTS
Compsopogon aeruginosus has been observed since the summer of 2007 in the Pulkau River, downstream from the waste water discharge of the chemical factory in Pernhofen to the mouth of the river. Since autumn 2010 it has also been observed in the Dyje/Thaya River downstream from the confluence with the Pulkau River in Austria, and at Hevlín in the Czech Republic. It spread with less abundance up to the mouth of the Dyje/Thaya River into the Nové Mlýny Reservoir.
As a consequence of waste water discharged from the chemical factory, the Pulkau River was heavily polluted (Mlejnková et al. 2007 ). The main effects of pollution were changes in water temperature, intensive brown colour of the water (caused by molasses), low dissolved oxygen concentrations, high conductivity, high concentrations of organic substances (COD, TOC), high concentration of sulphates, chlorides, zinc and copper. Formerly also BOD, cyanides and suspended solids exceeded the limit concentrations but these values improved. Disturbance of the biological balance of the river and sediment biocenosis and fish tissue contamination were observed. In the past toxic impacts on water organisms were also ascertained. These negative effects were observed in the Dyje/Thaya River downstream from the confluence with the Pulkau River as well. At present the organic pollution of the Pulkau River is substantially lower in comparison with the period from the 1950s to the 1980s, but some problems still remain (Table 1 ). The most Fig. 3 . Recently, in September 2012, C. aeruginosus was discovered in Skryjský Brook, a tributary of the Jihlava River (CR), below the cooling water effluent from the Dukovany Nuclear Power Plant (49°05'99" N, 16°10'39" E). At the sampling site at the mouth of the river into Mohelno Reservoir mean temperature was 22.8°C (min. 17.2°C, max. 32°C), mean air temperature 11.3°C (min. -2°C, max. 27.7°C), mean water conductivity 108 mS m -1 (91.7 -148 mS m -1 ), average pH 8.2, dissolved oxygen 7.86 mg l -1 , O2 saturation 81.8%, BOD5 0.5 mg l -1 , COD 8 mg l -1 , chlorides 735 mg l -1 , sulphates 124 mg l -1 , total nitrogen 16.4 mg l -1 and total phosphorus 0.345 mg l -1 . According to biological characteristics the stream is classified as slightly polluted.
Compsopogon aeruginosus grew on riprap, stones, branches of the dead trees and shrubs, epiphytic on submerged macrophytes and filamentous algae (Cladophora sp., Rhizoclonium sp.).
Description of investigated material of
Compsopogon aeruginosus (Fig. 4) Thalli deep green to greyish-green (in the effluent sometimes red), filamentous, heterotrichous, in the growing season profusely branched, 180-4000 μm in diameter, 30-50 (-100) cm long. Lateral branches alternate or irregularly arise from the main and secondary axis, making an acute angle with the axis (sometimes nearly perpendicular, 15-90°), branches attenuated, cells 45-200 μm wide, 15-500 μm long. The main filaments are sometimes uneven in width. Ends rounded, cells of uniseriated filaments 10-50 μm wide, 15-20 μm long. Cortex with 1-2 cell layers, cortical cells 10-50 μm in diameter, polygonal or irregular. Main axis constricted at the base, basal holdfast conical. Chloroplasts numerous, parietal, small, olive green to grayish blue, one central nucleus with nucleolus, pyrenoid and starch granules in parallel distant lines, not continuous on the whole surface. Monosporangia spherical to irregular, 10-20 μm in diameter.
Substrates: concrete bank walls, riprap, stones, pebbles, dead branches of trees and shrubs, filamentous algae: Cladophora sp., Rhizoclonium sp., macrophytes: Batrachium fluitans, Potamogeton crispus, Myriophyllum sp., Carex sp., mosses, dead culms of graminaceous plants, clay, shells of molluscs etc. Depth of the occurrence in the Pulkau and Thaya/Dyje rivers: 5-30 cm.
The development of C. aeruginosus in the Pulkau River changed during the year: in winter (January 2010) it was found only in the factory sewer covering about 10% of the surface and in the Pulkau River in the section approximately 20 m below the discharge, but only on the left riverbank, where the temperature was 14.6°C. On the right bank, which had a temperature of 1.2°C, it was missing. In the sampling site 500 m downstream from the effluent (Wulzeshofen) it was observed only sporadically. In spring (April) the initial stadia of C. aeruginosus were found on Cladophora filaments and the maximum growth was observed in summer from June to September. In autumn (October) the abundance decreased and thalli were thicker without branching. These thick filaments survived through the whole winter season and the stronger growth was observed beginning in May. The morphometric features (branching, main and secondary axis dimension, occurrence of monosporangia etc.) and abundance were variable during the year. In Table 2 maximum values, observed values of abundance and covered surface on the sampling sites are indicated.
DISCUSSION
The occurrence of the tropical/subtropical red alga Compsopogon aeruginosus in the effluent of the chemical factory at Pernhofen and in the Pulkau River downstream from the wastewater discharge is remarkable, as is the fact that it has persisted for six years (and the occurrence persist permanently). The origin of the alga from the factory canal was proved by our observations, but its exact provenance is unclear. Most likely the alga originated from local aquaria and survived in the warmed section of the Pulkau River below the factory effluent. Since the first appearance in summer 2007 it has spread in less abundance to the mouth of the Dyje/Thaya River into the Nové Mlýny Reservoir, approximately 20 km downstream from the confluence of the Pulkau and Dyje/Thaya rivers.
Of great interest is that C. aeruginosus was recently found in Skryjský Brook, downstream from the cooling water effluent from the Dukovany Nuclear Power Plant in the Jihlava River basin, which has also experienced temperature changes due to pollution. Ratha et al. (2007) supposed that C. aeruginosus is an ecotype of the species C. coeruleus (Balbis) Montagne and they named it C. coeruleus (syn. C. aeruginosus). They presented the characteristics of C. coeruleus [syn: C. aeruginosus (J. Agardh) Kützing], which correspond approximately with our observations of C. aeruginosus from the Pulkau and Dyje/Thaya rivers. Table 2 Occurrence of Compsopogon aeruginosus in the monitored localities Compsopogon in the Pulkau and Dyje/Thaya rivers within the framework of monitoring for the CzechAustrian Commission for Transboundary Waters and providing physical-chemical data for characterisation of the sampling sites. Furthermore, we thank the VEGA projects 2/0130/10 and 2/0073/13 supported by the Slovak Academy of Sciences (FH).
